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(g) Metal mould device and a method to mould a disc substrate. 

(§7) A metal mould device to mould a disc sub- 
strate includes a fixed metal mould (41), a 
movable metal mould (42) mounted facing the 
fixed metal mould (41) movable towards and 
away from the fixed metal mould (41) and defin- 
ing with the fixed metal mould a mould cavity 
(44), a stamper (50) mounted on at least one of 
the fixed metal mould (41) and the movable 
metal mould (42) and arranged within the mould 
cavity (44), a positioning unit (48) provided on 
the metal mould (41) on which the stamper (50) 
is mounted to set the loading position of the 
stamper (50), and a stamper supporting unit (55 
to 59) provided on the metal mould (41) on 
which the stamper (50) is mounted to support 
the stamper (50) by suction. The stamper (50) is 
positioned by the positioning member (48) and 
held under vacuum suction by the stamper 
suction unit (55 to 59) so that it may be mounted 
in position on the fixed metal mould (41) or the 
movable metal mould (42) to permit a disc 
substrate (100) to be moulded highly accurately. 
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The invention relates to a metal mould d vice and 
a method to mould a disc substrate. 

Such a substrat may be a recording medium for 
information signals, such as an optical disc or a mag- 
neto-optical disc. The metal mould device may be 
used to mould a disc substrate by moulding synthetic 
resin, such as polycarbonate resin. 

An optical disc has hitherto been proposed which 
makes use of a disc substrate formed of synthetic res- 
in such as light-transmitting polycarbonate resin. This 
kind of optical disc may be exemplified by a read-only 
type disc and a magneto-optical disc with which it is 
possible to re-write previously recorded information 
signals. The read-only optical disc includes a disc 
substrate having its major surface formed with a pat- 
tern of recesses and lands corresponding to informa- 
tion signals, such as predetermined musical sound 
signals, or pits, and a reflective film produced by e.g. 
vacuum deposition of aluminum or like material. The 
overwrite type magneto-optical disc, capable of re- 
writing information signals, has a signal recording lay- 
er having a magnetic film on its major surface on 
which a pre-groove constituting a recording track for 
recording predetermined information signals is 
formed. 

A disc substrate, formed of synthetic resin and 
constituting an optical disc or a magneto-optical disc 
as described above, can be produced using a metal 
mould device and injection moulding. 

A metal mould device of previously proposed kind 
to mould a disc substrate can be formed as shown in 
Figure 1 of the accompanying drawings and is made 
up of a fixed metal mould 1 and a movable metal 
mould 2 placed facing the fixed metal mould 1. A 
mould cavity 4 corresponding In shape to the disc 
substrate 30 to be moulded is defined between the 
fixed mould 1 and the movable mould 2 making up a 
metal mould 3. 

At a mid position of the fixed metal mould 1 , there 
is provided a sprue bushing 5 for introduction of syn- 
thetic resin, such as molten polycarbonate resin, from 
a injection moulding machine into the mould cavity 4. 
A resin injection port 6 is bored through the sprue 
bushing 5. The molten synthetic resin, supplied from 
the injection moulding machine, is injected into the 
mould cavity 4 through the resin injection port 6. 

A stamper 7 to mould the pattern of recesses and 
lands corresponding to the information signals, or 
pits, and a pre-groove constituting a recording 
track(s), is loaded on a surface of the fixed mould 1 
defining the mould cavity 4. The stamper 7 is in the 
form of a disc having a central aperture 7a and is at- 
tached to the f wed metal mould by having th rim of 
th central aperture 7a supp rted by an inner stam- 
per holder 8 and by having its outer periphery sup- 
ported by an outer stamper holder 9. 

The inner stamp r holder 8, supporting the rim f 
the central aperture 7a at an inner edge of th stam- 



p r 7, is loaded on th fixed metal mould 1 by being 
fitted to the outer periphery of a stamper holder sup- 
port 10 which is fitted to an outer side of the sprue 
bushing 5. An annular stamper supporting pawl 11 is 
5 formed at a radially outer edge of the stamper holder 
8 to support the rim of the central aperture 7a of th 
stamper 7. 

The inner stamper holder 8 is pressed and sup- 
ported against a lateral surface 13a of a flange 13 of 

10 the stamper holder support 10 by a stamper holder 
fixing unit 12 which is passed through the inside of 
the fixed metal support 1. The inner stamper holder 
fixing unit 12 is made up of a holder fixing lever 14 tra- 
versing the fixed metal mould 1, a threaded part 15 

15 connected to the holder f being lever 14 and to recipro- 
cate the holder fixing lever 14 in the directions shown 
by arrows A and B in Figure 1, and a knob 16 to rotate 
the threaded part 15. A wedge-shaped engaging sup- 
porting part 17 having an inclined lateral face is 

20 formed at a distal end of the holder fixing lever 14. 
The engaging supporting part 17 is engaged in a 
wedge-shaped mating engaging recess 18 formed on 
an outer lateral side of the inner stamper holder 8. 
In the above-described construction of the inn r 

25 stamper holder fixing unit 1 2, the threaded part 1 5 is 
rotated by means of the knob 16 to introduce the hold- 
er f being lever 14 in the direction of arrow A in Figure 
1 progressively to engage the wedge-shaped engag- 
ing supporting part 17 in the mating wedge-shap d 

30 engaging recess 18to causethe inner stamper holder 
8 to bear against the flange 1 3 of the stamper holder 
support 1 0. The stamper 7, having its inner edge sup- 
ported by the stamper-supporting pawl 11, is loaded 
in position by being thrust and supported against a 

35 stamper contact surface 1a of the fixed metal mould 
1. 

The fixed metal mould 1 is provided with an inner 
stamper holder releasing unit 19 to release the pres- 
sure support of the stamper 7 relative to the fixed 

40 metal mould 1 by the Inner stamper holders. Similarly 
to the above-described inner stamper fixing unit 12, 
the inner stamper holder releasing unit 19 is made up 
of a holder releasing lever 20 traversing the f ixed met- 
al mould 1 , a threaded part 21 connected to the hold- 

45 er releasing lever 20 and to reciprocate the holder re- 
leasing lever 20 in the directions shown by arrows D 
and E in Figure 1 , and a knob 22 to rotate the thread- 
ed part 21. A wedge-shaped releasing part 23 having 
an inclined lateral face is formed at a distal end of the 

so releasing lever 20. The releasing part 23 Is engaged 
in a notch-shaped engaging surface 24 formed on an 
end face of the inner stamper holder 8. 

To dismount the inner stamper holder 8 fitted on 
th outer periphery of the stamper holder support 1 0 

55 to detach the stamper 7 from th fixed metal mould 
1, the holder fixing lever 14 is retracted in the direc- 
tion sh wn by arrow B in Figure 1 to disengage the 
engaging supporting part 17 from the engaging re- 
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c ss 18. The threaded part 21 is then rotated by 
means of the knob 22 to advance the holder releasing 
lever 20 in a direction shown by the arrow D in Figur 
1 progressiv ly to engag the releasing part 23 with 
the inclined surface 24 to move the inner stamper s 
holder 8 in the direction shown by the arrow F in Fig- 
ure 1 to release the stamper from the stamper sup- 
porting pawl 11 . The stamper 7 may now be detached 
from the fixed metal mould 1. 

The movable metal mould 2, arranged facing the 10 
fixed metal mould 1 and movable towards and away 
from the fixed metal mould 1, is provided with a 
sleeve 25 which is reciprocably mounted at the centre 
of the mould cavity 4 to release a moulded disc sub- 
strate 30. A punch 26 to punch a centre hole 30a in the 1 s 
disc substrate 30 is reciprocably mounted at the cen- 
tre of the sleeve 25. 

To mould the disc substrate 30, using the above- 
described metal mould device, the movable mould 2 
is caused to approach the fixed metal mould to estab- 20 
lish a mould clamping state. In this mould clamping 
state, molten synthetic resin, such as molten polycar- 
bonate resin, supplied from the injection moulding 
machine, in injected and charged into the mould cav- 
ity 4 via the resin injection port 6 of the sprue bushing 25 
5. The movable mould 2 is caused to approach closer 
to the fixed metal mould 1 to compress the synthetic 
resin charged into the mould cavity 4 under cooling to 
mould the disc substrate 30 corresponding in shape 
to the mould cavity 4. The punch 26 is then moved to 30 
punch the centreing aperture. The movable mould 2 
is moved away from the fixed mould 1 to open the 
mould, at the same time as the sleeve 25 is projected 
towards the fixed metal mould 1 to release the mould- 
ed disc substrate 30 from the metal mould 3. The disc 35 
substrate 30 is taken out of the metal mould 3, using 
a suitable take-out unit and forms the disc substrate 
30 shown in Figure 2. 

In the above-described conventional metal 
mould device, since the stamper 7 Is caused to bear 40 
against the fixed metal mould 1 by the inner stamper 
holder 6 provided with the stamper supporting pawl 
11 which supports the rim of the central aperture 7a, 
the operation of attaching the stamper 7 to the fixed 
metal mould 1 is complicated. That Is, to attach the 45 
stamper 7 to thefixed metal mould, the innerstamper 
holder 8 is engaged in the stamper holder support 10 
and the inner stamper holder fixing unit 12 is operated 
to shift the inner stamper holder 8 to thrust the stam- 
per 7 against the fixed metal mould 1 by means of the so 
stamper supporting pawl 11. resulting in a complicat- 
ed stamper attachment operation. 

On the other hand, if the machining tolerance of 
the inner stamper holder 8 or the stamper holder sup- 
port 1 0 to which the inner stamper holder 8 is fitted is ss 
not maintained within a narrow limit, the centre of the 
stamper 7 may be offset with resp ct to the centre of 
the disc substrate 30 to be moulded. If the centre of 

3 



the stamper 7 is not in correct registrati n with the 
centre of the disc substrate 30, the c ntre of the pre- 
groove to form the concentric or spiral recording 
track(s) or pits on the maj r surface of the disc sub- 
strate 30 by the stamper 7 is offset from the centre of 
the disc substrate 30, so that the moulded product 
cannot be used as a disc substrate for an optical disc. 

Also the stamper 7 is caused to bear against the 
fixed metal mould 1 by the stamper supporting pawl 
11 of the innerstamper holder 8, so that if the thrust- 
ing force exerted by the stamper supporting pawl 11 
is excessive, the stamper 7 tends to be distorted or 
deformed, so that the rate of rejected products is like- 
ly to be increased. 

The metal mould is complicated in structure by 
the provision of the innerstamper holder fixing unit 12 
to fix and support the inner stamper holder 8 or the 
inner stamper holder releasing unit 19 to detach the 
inner stamper holder 8 from the fixed metal mould 1. 

In the above-described arrangement in which the 
rim of the central aperture 7a of the stamper 7 is sup- 
ported by the stamper supporting pawl 11 of the inner 
stamper holder 8 to attach the stamper 7 to the fixed 
metal mould 1, the stamper supporting pawl 11 pro- 
trudes towards the disc substrate moulding surface 
7a of the stamper 7, so that the entire area of th 
moulding surface 7a cannot be utilized effectiv ly. 
Thus, an annular groove 31 having a width corre- 
sponding tothe stamper supporting pawl 11 is formed 
on an inner periphery of the disc substrate 30, as 
shown in Figure 2, so that a signal recording region 
S in which a pre-groove to form the pits or recording 
track(s)is formed cannot be extended to an area S t at 
an innermost region of the disc substrate 30. 

Also, when the disc substrate 30 is formed as an 
optical disc, a reflective film or a signal recording lay- 
er 33 is deposited in the signal recording area S of the 
disc substrate 30 in which the pits are or the pre-groo- 
ve is formed, as shown in Figure 3. A protective film 
34 formed of a synthetic resin is deposited on the re- 
flective film or the signal recording layer 33. The func- 
tion of the protective film 34 is to prevent air or mois- 
ture from making contact with and attacking the re- 
flective film or the signal recording layer 33. 

Consequently, the protective film 34 needs to be 
firmly deposited on the disc substrate 30 so as not to 
be peeled off from the disc substrate 30. Also, the 
protective film 34 needs to cover the reflective film or 
the signal recording layer 33 with a thickness large 
enough to prevent Intrusion of air or moisture Into the 
reflective film or the signal recording layer 33. 

However, if the disc substrate 30 is designed for 
a small-sized optical disc such that the signal record- 
ing region 32 is extended to the innermost ar a of th 
disc, the annular groov 31 is formed of a largerwldth 
at the inner side of the disc substrat 30, so that th 
protective film 34 at the innermost side of th disc 
substrate 30 can be deposited on th planar major 
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surface of the disc substrat 30 only by a narrow 
width W. Consequently, the reflective f flm r the sig- 
nal recording layer 33 cannot be covered positively by 
the protective layer 34 so that the reflective film or 
the signal recording layer 33 cannot be reliably pro- 
tected against chemical attack by air or moisture. 

The disc substrate 30 has a centreing aperture 35 
engaged by a centreing member provided on a disc 
table of a disc rotating and driving unit which rotates 
drives the optical disc prepared from the disc sub- 
strate 30. An annular projection or boss 36 defining 
the centreing aperture 35 is formed at a surface of the 
disc substrate 30 opposite to the surface on which the 
signal recording layer 33 is formed. The function of 
the projection 36 is to set the loading height of the 
disc on the disc table as well as to permit disc rotation 
in a horizontal position with respect to the centre of 
rotation of the disc table. Consequently, the end face 
of the projection 36 functions as a reference plane 37 
to enable the disc to be attached to the disc table in 
a horizontal position with respect to the centre of ro- 
tation, so that it is a planar surface to maintain correct 
horizontality with respect to the centre of rotation. 

The centreing aperture 35 provided in the disc 
substrate 30 is punched by a punch reciprocated in 
the mould cavity of the metal mould device. The aper- 
ture 35 is usually punched by actuating the punch im- 
mediately after the disc substrate 30 is moulded by in- 
jecting the synthetic resin into the mould cavity. If the 
centreing aperture 35 is punched while the synthetic 
resin injected into the mould cavity is still in the mol- 
ten state and is not completely cured, punching burrs 
38 tend to be produced in the proceeding direction of 
the punch. 

If these burrs 38 are produced on the loading ref- 
erence surface 37 at the end of the projection 36 or 
on the loading reference surface at the inner surface 
of the centreing aperture 35 engaged by the centre- 
ing member, the centreing aperture 35 will have less 
than true circularity and the reference surface 37 will 
not be planar, as a result of which the optical disc pro- 
duced from*the disc substrate 30 cannot be loaded 
onto a disc table with correct centreing and position- 
ing and consequently the disc cannot be maintained 
in the correct horizontal state with respect to the cen- 
tre of rotation of the disc table which gives rise to fail- 
ure in recording or reproduction. 

According to one aspect of the invention there is 
provided a metal mould device to mould a disc sub- 
strate comprising; 

a fixed metal mould, 

a movable metal mould mounted to face the 
fixed m tal mould, movable towards and away from 
the fix d metal mould and to defin with the fixed 
metal mould a mould cavity, 

a stamper mounted on at least one of the fixed 
metal mould and the movable metal mould and ar- 
ranged within the mould cavity, 



positioning means provided on the metal 
mould on which the stamper is mounted to seta load- 
ing position of the stamp r, and 

stamper supporting means provided on the 
5 metal mould on which the stamper is mounted to sup- 
port the stamper by suction. 

According to another aspect of the invention 
there is provided a metal mould device to mould a disc 
substrate comprising; 
10 a fixed metal mould, 

a movable metal mould mounted facing the 
fixed metal mould, movable towards and away from 
the fixed metal mould and to define, with the fixed 
metal mould, a mould cavity, 
is a stamper mounted on at least one of the fixed 

metal mould or the movable metal mould and ar- 
ranged within the mould cavity, 

a sprue bushing having a resin injection port to 
guide molten resin therethrough, the sprue bushing 
20 being mounted on one of the metal moulds to face the 
injection port within the mould cavity via a mid part 
of the metal mould, the sprue bushing being engaged 
with a central aperture in the stamper to position the 
stamper, and 

25 stamper suction means mounted in the metal 

mould on which the sprue bushing is mounted to hold 
the stamper by suction. 

According to a further aspect of the invention 
there is provided a method of forming a disc substrate 
30 having a centreing recess and a reference loading 
plane for disc rotating and driving means, the refer- 
ence loading plane being substantially parallel to a 
planar region on which a recording and/or reproduc- 
ing light beam is incident in use, the reference loading 
35 plane being projected from the planar region, com- 
prising the steps of; 

injecting synthetic resin into a mould cavity of 
a metal mould device to form a centreing recess, and 
punching at least a part of the centreing h Id 
40 by a movable member protruded into the mould cavity 
to form a through-hole. 

According to yet another aspect of the invention 
there is provided a method of forming a disc substrate 
having a centreing recess and a reference loading 
45 plane for disc rotating and driving means, the refer- 
ence loading plane being substantially parallel to a 
planar region on which recording and/or reproducing 
light beam is incident in use, the reference loading 
plane projecting from the planar region, comprising 
so the steps of; 

injecting synthetic resin into a mould cavity of 
. a metal mould device to mould a disc substrate, and 
punching a central region of the moulded disc 
substrat by a movabl member projecting from the 
55 reference loading plan into the mould cavity to form 
a through-hole. 

According to a still further aspect of the invention 
t her is provided a metal mould device to mould a disc 
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substrat having a centr ing recess and a reference 
loading plane for disc rotating and driving means, the 
reference loading plane being substantially parallel to 
a planar regi n on which a r cording and/or reproduc- 
ing light beam is incident in use, the reference loading s 
plane projecting from the planar region, comprising; 
a fixed metal mould, 

a movable metal mould mounted facing the 
f wed metal mould movable towards and away from 
the fixed metal mould and to define with the fixed 10 
metal mould a mould cavity, 

a stamper mounted on at least one of the fixed 
metal mould and the movable metal mould and ar- 
ranged within the mould cavity, 

mounting means to mount the stamper on one 15 
of the fixed metal mould and the movable metal 
mould, 

a member mounted on the other of the fixed 
metal mould and the movable metal mould to form the 
centreing recess, and 2 o 

a movable member arranged inwardly of the 
member on the same axis as the member, the mov- 
able member being movable relative to the other of 
the fixed metal mould and the movable metal mould 
to form the through-hole. 25 

Such a metal mould device can enable high- 
precision moulding of a disc substrate for a small- 
sized optical disc designed for high density recording 
of information signals, such as an optical disc having 
a diameter of 64 mm and capable of recording audio 30 
signals for 74 minutes. 

In such a metal mould device to mould a disc sub- 
strate, an operation of loading a stamper to form pre- 
pits or a pre-groove to form the recording track on the 
disc substrate on the metal mould can be achieved 35 
easily and with correct positioning with respect to the 
metal mould. 

In such a metal mould device pits or pre-groove 
to form recording track(s) may be moulded without 
offset or failure. 40 

A signal recording region of a moulded optical 
disc may be formed over a wider area extending to an 
innermost region of the disc, a protective layer cov- 
ering a reflective film or a signal recording layer may 
be deposited reliably and the reflective film or the sig- 45 
nal recording layer may be protected reliably. 

Such a method of forming a disc substrate can 
produce an information recording disc, in which the 
inner peripheral surface of the centreing aperture of 
the disc substrate engaged by a centreing member to 50 
centre the disc with respect to the centre of rotation 
of the disc table when the disc is set on the disc table 
and the horizontal loading reference surface of the 
disc with respect to the disc table may b formed 
highly accurately to permit th disc to be loaded in 55 
position on the disc tabl , and stable disc rotation can 
be nsured without producing failur in the recording 
or reproduction of information signals. 



Th stamper supporting m a ns may be a vacuum 
suction unit or a magnetic suction unit taking advan- 
tage of a magnetic force of attraction. 

The invention is diagrammatically illustrated by 
way of example in the accompanying drawings, in 
which: 

Figure 1 is a schematic cross-sectional view 
showing a conventional metal mould devic to 
mould a disc substrate; 

Figure 2 is a cross-sectional view showing a disc 
substrate moulded by the conventional metal 
mould device; 

Figure 3 is a cross-sectional view showing a pro- 
tective layer formed to cover a signal recording 
layer deposited on a disc substrate moulded by 
the conventional metal mould device; 
Figure 4 is an enlarged partial cross-sectional 
view showing a centreing aperture of a conven- 
tional magneto-optical disc; 
Figure 5 is a longitudinal cross-sectional view 
showing a disc substrate moulded by a metal 
mould device to mould a disc substrate according 
to the invention; 

Figure 6 is a longitudinal cross-sectional view 
showing an optical disc produced from the disc 
substrate shown in Figure 5; 
Figure 7 is a longitudinal cross-sectional view 
showing a first embodiment of a metal mould de- 
vice to mould a disc substrate according to the in- 
vention; 

Figure 8 is a longitudinal cross-sectional view 
showing a modification of the first embodiment of 
the metal mould device shown in Figure 7; 
Figure 9 is a longitudinal cross-sectional vi w 
showing a second embodiment of a metal mould 
device to mould a disc substrate according to the 
invention; 

Figure 10 is a cross-sectional view showing a 
disc substrate moulded by the metal mould de- 
vice shown In Figure 9; 

Figure 1 1 is a cross-sectional view showing a pro- 
tective layer provided to cover a signal recording 
layer deposited on the disc substrate shown in 
Figure 10; 

Figure 12 is a longitudinal cross-sectional view 
showing a modification of the second embodi- 
ment of the metal mould device shown in Figure 
9; 

Figure 13 is a cross-sectional view showing a 
disc substrate moulded in accordance with a third 
embodiment of the invention; 
Figure 14 is a cross-sectional view of a metal 
mould devic with synthetic resin injected there- 
into according to the third embodiment of the in- 
vention to mould a disc substrate; 
Figure 15 is a cross-sectional view of the metal 
mould devic sh wn in Figure 14 showing a 
through-hole punched in the disc substrate 
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moulded by th metal mould d vice; and 
Figure 18 is a cross-sectional view of a disc sub- 
strate formed by the method of the invention. 
A first embodiment of a metal mould device for 
moulding a disc substrate according to the present in- 
vention will be hereinafter explained. 

A first embodiment of a metal mould device is 
used to mould a disc substrate 100. shown in Figure 
5, from a synthetic resin having light-transmitting 
properties, such as polycarbonate resin. The disc 
substrate 100 is used for fabricating an optical disc or 
the like shown in Figure 6. The optical disc may be a 
read-only disc or a magneto-optical disc in which the 
information signal once recorded on the disc may be 
re-recorded a desired number of times. The optical 
disc has a diameter of 64 mm and be capable of re- 
cording audio signals for a period of at least 74 min- 
utes. 

The disc substrate 100 is moulded by so-called 
injection moulding by means of a metal mould device 
which includes a metal mould 43 made up of a fixed 
metal mould 41 and a movable metal mould 42 facing 
the fixed metal mould 41, as shown in Figure 7. A 
mould cavity 44 corresponding in shape to the disc 
substrate 100 is defined between a stamper loading 
surface 41a at the lower surface of the fixed metal 
mould 41 and the upper surface of the movable metal 
mould 42 when the moulds 41 and 42 are caused to 
bear against each other. That is, the mould cavity 44 
is substantially in the form of the disc to be moulded. 

The fixed metal mould 41 is supported with re- 
spect to a fixed mounting block 46 by mounting 
means which are not shown. The movable metal 
mould 42, which can be moved towards and away 
from the fixed metal mould 41, is supported by suit- 
able mounting means, not shown, on a movable 
mounting block 47 which is driven by suitable driving 
means, also not shown. 

At the centre of the fixed metal mould 41, that is 
at the centre of the stamper loading surface 41a de- 
fining the mould cavity 44 of the fixed mould 41, an 
inserting through-hole is formed in a direction at right 
angles to the stamper loading surface 41a. A substan- 
tially toroidal-shaped sprue bushing supporting hold- 
er 51 is inserted Into the through-hole of the fixed 
metal mould 41. A substantially cylindrical sprue 
bushing 48 is fitted into the sprue bushing supporting 
holder 51 . The synthetic resin material, such as mol- 
ten polycarbonate resin, is introduced from an injec- 
tion device, not shown, Into the mould cavity 44 
through the sprue bushing 48 via a resin injection 
port 49. The sprue bushing 48 has its distal end pro- 
truding slightly below the stamper loading surface 
41a of the f ix d m tal mould 41. That is, the spru 
bushing 48 has its distal end introduced into the 
mould cavity 44 s that its end face into which the res- 
in injection port 49 is opened is introduced into th 
mould cavity 44. The sprue bushing supporting hold- 



er 51 is stepped and has its forward end facing the 
mould cavity 44 reduced in diameter while having its 
rear end formed as a flange. The distal nd of the 
sprue bushing supporting holder 51 is flush with the 

5 stamper loading surface 41a of the f ixed metal mould 
41 to delimit part of the inner surface of the mould 
cavity 44. The distal end of the sprue bushing sup- 
porting holder 51 is spaced apart from the stamper 
loading surface 41 a by a small gap which is toroidal - 

10 shaped and surrounds the forward end of the sprue 
bushing supporting holder 51. 

A stamper 50 to define a pattern of recesses and 
lands corresponding to information signals, or a pre- 
groove defining the recording track(s), is loaded on 

15 the stamper loading surface 41 a delimiting the mould 
cavity 44 of the fixed mould 41. The stamper 50 is 
formed of nickel or like material and has the shape of 
a thin disc having a central aperture 50a. 

The stamper 50 is positioned by having the distal 

20 end of the sprue bushing 48 fitted into its central 
aperture 50a. That is, the inside diameter of the cen- 
tral aperture 50a corresponds to the outside diam ter 
of the sprue bushing 48. The stamper 50 has its outer 
peripheral region supported by an outer stamper 

25 holder 54 mounted on the fixed metal mould 41. Th 
outer stamper holder 54 is substantially toroidal- 
shaped and mounted on the lower outer periphery of 
the fixed metal mould 41 to delimit the outer rim of the 
mould cavity 44. 

30 The fixed metal mould 41 is provided with a stam- 

per suction unit forming stamper suction means. The 
stamper suction unit can evacuate air from between 
t he fixed metal mould 4 1 and t he stamper 50 by a va- 
cuum pump, not shown, via a suction slit 55 which is 

35 the small gap defined between the outer surface of 
the sprue bushing supporting ring 51 and the inner 
wall of the through-hole of the fixed metal mould 41. 
An air channel 56 is connected to the outside of the 
mould via an air duct 57 bored through the fixed metal 

40 mould 41. The air duct 57 extends radially with re- 
spect to the mould cavity 44 from the centre to the 
outer lateral surface of the fixed metal mould 41 . 

An air conduit 58 is mounted on the outer lateral 
side of the fixed metal mould 41 in communication 

45 with the air duct 57 and Is connected to the vacuum 
pump, not shown, via a valve 59. When the valve 59 
is open, the vacuum pump evacuates air from be- 
tween the stamper loading surface 41 a of the fixed 
metal mould 41 and the stamper 50 via the air conduit 

so 58, the air channel 56, the air duct 57 and the suction 
slit 55 and discharges the air to outside. With the 
. valve 59 closed, the space defined between the 
stamper loading surface 41 a of the fixed metal mould 
41 and the stamper 50 is herm tically sealed to out- 

55 side In a state of r duced pressure. The stamper 50 
is held by suction against the stamper loading surface 
41a of th fixed metal mould 41. The movable metal 
mould 42, arranged facing the fixed metal mould 41 
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and movabl t wards and away from th fix d metal 
mould 41 , is provid d with a si eve 65 which is pro- 
vided at th centr ofth mould cavity 44 and which 
can release the moulded disc substrate 100. Apunch 
66 for punching a centreing aperture 100a in a disc s 
substrate 100 is reciprocably mounted at the centre of 
the sleeve 65. 

The sleeve 65 is reciprocably supported with re- 
spect to the movable metal mould 42, and has its dis- 
tal end facing the mould cavity 44 retracted slightly 10 
from the upper surface of the movable mould cavity 
44 into the inside of the movable metal mould 42. The 
punch 66 has its distal end facing the mould cavity 44 
extending slightly beyond the distal end of the sleeve 

««■ , 5 

To form the disc substrate 100 by the above- 
described metal mould device, the movable metal 
mould 42 is caused to bear against the fixed metal 
mould 41 to define the mould cavity 44. The molten 
synthetic material, such as polycarbonate resin, is in- 20 
jected and charged Into the mould cavity 44 by the in- 
jection apparatus, not shown, via the resin injection 
port 49 of the sprue bushing 48. The resin material is 
caused to flow from the centre towards the periphery 
within the mould cavity 44. After a mould clamping op- 25 
©ration of displacing the movable metal mould 42 to- 
wards the fixed metal mould 41 to compress the resin 
material charged into the mould cavity 44, the mould 
device is cooled. This causes the resin material 
charged into the mould cavity44 to solidify toformthe 30 
disc substrate 100 corresponding in shape to the 
mould cavity 44, as shown in Figure 5. 

The punch 66 is then protruded towards the fixed 
metal mould 41 to punch the centreing aperture 100a. 
The movable metal mould 42 is displaced away from 35 
the fixed metal mould 41, while the sleeve 65 is pro- 
truded towards the fixed metal mould 41, by way of 
performing a mould-opening operation, to release 
the moulded disc substrate 100 from the metal mould 
43. The disc substrate 100 is detached from the fixed 40 
metal mould 41 to complete the moulding of the disc 
substrate 100. 

The disc substrate 100 has one of its major sur- 
face as a signal recording surface moulded by the 
stamper 50. A chuck plate attachment recess 1 00c is 45 
formed at a mid part of the major surface of the disc 
substrate 100. The chuck plate attachment recess 
1 00c is moulded by the end part of the sprue bushing 
48 intruding inio the mould cavity 44. At a mid part of 
the other major surface of the disc substrate 100 is 50 
formed a ring-shaped boss 100b which has been 
moulded by the central through-hole in the movable 
metal m uld 42 and the distal end of the sleeve 65 
and which circumscribes th chuck plate attachment 
rec ss 100c. The outer peripheral surface of the boss 55 
100b and th end fac of the boss 100b moulded by 
the distal end of the sle ve 65 repres nt a ref renc 
surface 100d to define the horizontal position of the 



optical disc produced from th disc substrate 100. 

In a read-only disc produced from the disc sub- 
strate 100, a pattern of rec sses and lands 103, cor- 
responding to information signals, is formed on one 
of the major surfaces of the disc substrate 100, as 
shown in Figure 6, and a reflective film formed of alu- 
minum etc. is deposited on the pattern 103 by sput- 
tering or vacuum deposition. The pattern 103 is 
formed by the stamper 50. 

In a read-only disc produced from the disc sub- 
strate 100, a pre-groove 103 of the pattern defining 
a recording track(s) for recording information signals 
is formed on one of the major surfaces of the disc 
substrate 100, and a signal recording layer of a mag- 
netic material is deposited on the pre-groove 103. 
The pre-groove 103 is formed by the stamper 50. 

In this metal mould device to fabricate a disc sub- 
strate, the entire disc substrate moulding surface of 
the stamper facing the mould cavity 44 may be util- 
ized effectively. That is, in the disc substrate 100, the 
entire extent of the major surface of the disc sub- 
strate 100 extending from its outer periphery as far as 
the rim of the chuck plate attachment recess 100c as 
indicated by arrow S 2 is a planar surface, on which 
the pattern of recesses and lands may be formed, as 
shown in Figure 6. That is, with the disc substrate 
100, the area in which the signal recording region :an 
be forced may be extended to the innermost area of 
the disc substrate 100. 

On the major surface of the optical disc, pro- 
duced from the disc substrate, a protective film 104 
of a synthetic resin is deposited on the reflective film 
which is formed on the signal recording region com- 
prising the pattern of recesses and lands 103 as in- 
dicated by arrow S in Figure 6. The function of the 
protective film 104 is to interrupt contact of moisture 
contained in air with the reflective film to prevent its 
corrosion. It is necessary for the protective film 104 
to be thick enough to interrupt contact of the moisture 
in air with the reflective film and it is also necessary 
for the protective film to be deposited in tight contact 
with the disc substrate 100 so as not to be peeled 
from the disc substrate 100. With the present disc 
substrate 100, the width of a deposition region of the 
protective film 104 on the disc substrate 100, that Is 
the distance from the inner periphery of the signal re- 
cording region to the rim of the chuck plate attach- 
ment recess 100c, may be Increased to ensure inti- 
mate contact of the protective film 104 with the disc 
substrate 100 to ensure protection of the reflective 
film by the protective film 104. 

With the optical disc produced from the disc sub- 
strate 100, th chuck plate is received within the 
chuck plate attachment recess 1 00c. The chuck plate 
is formed of a magnetic material, such as metal, in the 
form of a disc. The chuck plat is attracted by a mag- 
net of a magnet chucking syst m of a recording/repro- 
ducing apparatus making us of the optical disc to 
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hold th optical disc. 

The stamper support means is not limited to the 
stamper suction unit employing the vacuum pump as 
shown in the above described embodiment In a mod- 
ification, shown in Figure 8, a magnet 68 which is ar- 
ranged flush with the stamper loading surface 41a to 
form a part of the stamper loading surface 41 a of the 
fixed metal mould 41 is used as the stamper support 
means. 

In this mould device to fabricate a disc substrata, 
the stamper 50 is loaded on the fixed metal mould 41 
by having its outer peripheral side supported by the 
outer stamper holder 54 and by having its major sur- 
face attracted and held by the magnet 68. If the mag- 
net 68 is an electro-magnet, the stamper 50 may be 
detached more easily from the fixed metal mould 41 
when desired. 

If desired the stamper 50 may be loaded on the 
movable metal mould 42. In this case, a positioning 
projection, not shown, is provided on the movable 
metal mould 42 to engage in the central aperture 50a 
of the stamper 50 to position the stamper 50 by 
means of the positioning projection. 

In the above-described metal mould device to 
fabricate a disc substrate, the stamper has the inner 
edge of its central aperture 50a positioned by the 
sprue bushing 48, while being attracted and support- 
ed by the stamper suction unit or by the magnet 68. 
In this manner, with the described metal mould device 
for moulding a disc substrate, the operation of attach- 
ing the stamper 50 to the fixed metal mould 41 is fa- 
cilitated. 

The stamper 50 can be accurately positioned by 
the sprue bushing 48, with its central region in accu- 
rate registration with the centre of the disc substrate 
100 moulded by the metal mould device. Therefore, 
the disc substrate 100 may be moulded by the descri- 
bed metal mould device in a manner desirable for an 
optical disc without producing offsets of the centre of 
curvature of the spirally extending pattern of recess- 
es and lands, or rows of pits, formed on one of the ma- 
jor surfaces-of the disc substrate 100, from the centre 
of the disc substrate 100. 

With the described metal mould device to fabri- 
cate a disc substrate, the moulded disc substrate is 
not distorted because the stamper 50 is attracted and 
supported by the stamper suction device or by the 
magnet 68. Consequently, with the described metal 
mould device to fabricate a disc substrate, a disc sub- 
strate 100 with desirable properties may be moulded, 
while the structure of the mould device may be sim- 
plified because the stamper 50 is attracted and sup- 
ported by the stamper suction unit or by the magnet 
68. 

A second embodiment of th metal mould d vice 
to fabricate the disc substrate is hereinafter explained 
with reference to Figure 9. 

In the above described first embodiment, the 



stamper 50 is loaded on the stamper loading surface 
41 a of the fixed metal mould 41 by having th central 
aperture 50a engaged with the distal end of the sprue 
bushing 48. However, a holder may be provided on 

5 the outer periphery of the sprue bushing to support 
the sprue bushing by the fixed metal mould and to 
support the stamper so that the stamper is loaded by 
this holder on the metal mould. 

Similarly to the metal mould device of the first 

10 embodiment, the metal mould device of the second 
embodiment is provided with a mould 1 43 made up of 
a fixed metal mould 141 and a movable metal mould 
142 arranged facing the fixed metal mould 141. A 
mould cavity 144 corresponding in shape to a disc 

is substrate 200 to be moulded is defined between the 
fixed metal mould 141 and the movable metal mould 
142. 

The fixed metal mould 141 is supported by a 
fixed mounting block 146 via mounting means, not 
20 shown. The movable metal mould 142, movable to- 
wards and away from the fixed metal mould 141, is 
supported by mounting means (not shown) on a mov- 
able mounting block 147 driven by driving means (not 
shown). 

25 The fixed metal mould 141 includes, at the centre 

of the mould cavity 1 44, a sprue bushing 1 48 to cause 
molten synthetic resin, such as polycarbonate resin, 
from the injection moulding machine, to flow into the 
mould cavity 44. The sprue bushing 148 has a resin 

30 injection port 149. The molten synthetic resin, sup- 
plied from the injection moulding machine is injected 
into the mould cavity 144 via the resin injection port 
149. 

A stamper 150 to mould the pattern of recesses 
35 and lands, or socalled pits, corresponding to informa- 
tion signals, or a pre-groove to define a recording 
track(s), is loaded on the surface of the fixed metal 
mould 141 defining the mould cavity 144. The stam- 
per 150 is shaped as a disc having a central aperture 
40 150a. 

The stamper loading surface 141a on which the 
stamper 150 of the fixed metal mould 141 is loaded 
is a planar surface having a high degree of planarity. 
A stamper holder 1 51 to position and support the 

45 stamper 150 is fitted on the outer periphery of the 
sprue bushing 148 arranged at the centre of the fixed 
metal mould 141. The stamper holder 151 has an en- 
gaging projection 152 engaged in a central aperture 
150a of the stamper 150 at a distal side thereof by 

so which the stamper holder intrudes Into the mould cav- 
ity 144. The engaging projection 152 is formed as a 
cylinder having an outside diameter substantially 
equal to the diameter of the central aperture 150a so 
that the projection 152 is tightly ngag d in th cen- 

55 tralapertur 150a of the stamper 150. That is, an out- 
er p ripheral surface 1 52a of the engaging projection 
152 functions as a loading reference surface to set 
the loading position of the stamper 150 loaded on the 
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fixed metal mould 141. Consequently, the stamp r 
150 may be loaded nth fixed m tal mould whil be- 
ing centred relative to the fixed metal mould by en- 
gaging the engaging projection 152 in the central 
aperture 150a. 5 

An annular engagement guide 153, tapered to- 
wards its' distal end to guide the stamper 150 as the 
stamper is engaged with the engaging projection 152, 
is provided at the distal side of the engaging projec- 
tion 152. " 10 

The engagement guide 153 is not indispensable 
because its function is simply to guide the stamper 
150 as it is engaged with the engaging projection 152. 

An outer stamper holder 154 supporting the outer 
periphery of the stamper 150 which is loaded on the 15 
fixed metal mould 41 by engaging the engaging pro- 
jection 152 of the stamper holder 151 in the centreing 
aperture 150a is provided on the outer periphery of 
the fixed metal mould 141. Consequently, the stam- 
per 150 is loaded on the stamper loading surface 20 
141a of the fixed metal mould 141 by having the en- 
gaging projection 152 at the distal end of the stamper 
holder 151 engaged in the central aperture 150a and 
by having the outer periphery of the stamper 1 50 sup- 
ported by the outer stamper holder 1 54. 25 

Similarly to the previously described embodiment 
of the metal mould device, the metal mould device of 
this embodiment is also provided with a stamper suc- 
tion unit so that the stamper 150 is tightly supported 
by t he stamper loading surface 1 41 a of t he fixed met- 30 
al mould 141 by vacuum suction. 

The stamper suet ion unit is designed to cause the 
stamper 1 50 to bear against the stamper loading sur- 
face 141a by evacuating air from between the stam- 
per 150 and the stamper loading surface 141a of the 35 
fixed metal mould 141 by means of an air suction 
pump, not shown, via an annular gap 155 facing the 
stamper loading surface 141a between the fixed met- 
al mould 141 and the stamper holder 151 when the 
stamper holder 151 is placed in position to be fitted 40 
on the fixed metal mould 141. 

The stamper suction unit is made up of an air 
channel 156* defined on the outer periphery of the 
stamper holder 151 in communication with the annu- 
lar gap 155, an air duct 157 formed in the fixed metal 45 
mould 141 in communication with the air channel 156 
and the vacuum pump, not shown, connected to the 
air duct 157 via an air conduit 158 and a changeover 
valve 159. 

In operation of the stamper suction unit, the va- 50 
cuum pump is driven, with the changeover valve 159 
open, to draw air from the annular gap 155 between 
the stamper 150 and the stamper loading surface 
141a f the fixed mould 141 via the air chann I 156 
and the air duct 157 which are In communication with 55 
each other. 

Since th stamper 150 is sucked onto the stam- 
per loading surface 141a by utilizing vacuum suction 

9 



effect, the stamper 150 is caused to bear against the 
stamper loading surface 141a under a substantially 
uniform force of suction so that the stamper 150 may 
be loaded on the fixed mould 141 without becoming 
distorted or deformed. 

An O-ring 161 for inhibiting air leakage is tightly 
fitted in an annular gap 160 facing the fixed mounting 
base block 146 between the stamper holder 151 and 
the fixed metal mould 141. 

The movable metal mould 142, mounted facing 
the fixed metal mould 141 and movable towards and 
away from the fixed metal mould 141 , is provided with 
a reciprocable sleeve 165 which is positioned at th 
centre of the mould cavity 144 to release the moulded 
disc substrate 200. A punch 166 to punch a centreing 
aperture 200a in the disc substrate 200 is reciproca- 
bly mounted at the centre of the sleeve 165. 

To mould the disc substrate 200 using the above- 
described metal mould device, the movable mould 
142 is caused to approach the fixed mould 141 to es- 
tablish a mould clamping state. In such a mould 
clamping state, molten synthetic resin, such as poly- 
carbonate, supplied from an injection moulding ma- 
chine (not shown) is injected and charged into th 
mould cavity 144 via the resin injection port 149 of the 
sprue bushing 148. The movable mould 142 is moved 
further towards the fixed metal mould 141 to com- 
press the resin charged into the mould cavity 144 by 
way of a mould compressing operation to mould th 
disc substrate 200 corresponding in shape to the 
mould cavity 144. The punch 166 is moved to punch 
the centreing aperture 200a in the disc substrate 200. 
The movable mould 142 is moved away from the fixed 
metal mould 141 by way of a mould opening opera- 
tion, at the same time that the sleeve 165 is protrud- 
ed towards the fixed metal mould 141 to effect the 
moulded disc substrate 200 from the metal mould 
143. The disc substrate is taken out of the metal 
mould 143 by a take-out device (not shown) to com- 
plete the disc substrate 200 shown in Figure 10. 

In the metal mould device of this embodiment, 
since the stamper 150 is caused to bear against th 
fixed metal mould under the vacuum suction effect, 
there is no necessity for a stamper supporting pawl 
which projects towards a disc substrate moulding sur- 
face 150b to support the inner periphery of the stam- 
per 1 50 as in the above-mentioned conventional m t- 
al mould device. Only an annular groove 201 to r - 
ceivethe engagement guide 153 is formed on the in- 
ner periphery of the moulded disc substrate 200, as 
shown in Figure 10. 

In this manner, the moulding surface of the stam- 
per 150 may be us d to mould the disc substrate 200 
as far as the rim of th c ntral aperture 150a of the 
stamper 150, as shown in Figure 9, so that, as shown 
in Figure 10, a signal r cording region s in which the 
pre-groove for the recording track(s) or pits may be 
formed may extend over a region S 3 reaching the in- 
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ner periphery of the disc substrat 200. 

In the metal mould device of this embodiment, 
the moulding surface of the stamper 150 may be util- 
ized as far as the rim of the central aperture 150a of 
the stamper 150. Consequently, if the disc substrate 
200 is designed for a small-sized optical disc, and the 
signal recording region s is formed as far as the inner 
periphery of the disc substrate 200, a protective film 
204 covering a reflective film or the recording layer 
203 deposited on the signal recording region s may be 
deposited on the planar major surface at an inner per- 
iphery of the disc substrate 200 over an extent W 2 
shown in Figure 11 which is markedly wider than in 
the conventional mould device. The result is that the 
reflective film or the signal recording layer 203 may 
be reliably covered by the protective film 204 to pro- 
tect the reflective film or the signal recording layer 
203 from corrosion. 

In this embodiment as illustrated, the stamper 
suction unit to cause the stamper 150 to bear against 
the fixed metal mould 141 under the suction effect of 
vacuum is used. However, the stamper suction unit 
may also be so designed that the stamper 1 50 formed 
of a magnetic material, such as nickel, may be caused 
to bear against the stamper loading surface 141a by 
magnetic attraction of the stamper towards the fixed 
metal mould 141. 

A stamper attraction unit utilizing the force of 
magnetic attraction includes an electro-magnet or a 
permanent magnet 168 embedded in the portion of 
the fixed metal mould 141 facing the stamper loading 
surface 141a, as shown in Figure 12. 

In the embodiment illustrated, the stamper 150 is 
provided on the fixed metal mould 11 . However, if de- 
sired the metal mould device may have the stamper 
150 loaded on the movable metal mould 142. When 
the stamper 150 is attached to the movable metal 
mould 142, the stamper holder 151 having its engage- 
ment projection 152 engaged in the centreing aper- 
ture 1 50a of the stamper 150 is provided at the mov- 
able metal mould 142, while the stamper suction unit 
is also provided at the movable mould 142. 

A method for forming a disc substrate is ex- 
plained by way of a third embodiment, in which a disc 
substrate for fabricating an optical disc having a diam- 
eter of 64 mm and being capable of recording audio 
signals continuing for at least 74 minutes may be pro- 
duced with high accuracy. 

Such a disc substrate 211, as shown in Figure 13, 
Is moulded in the shape of a disc, using ametal mould 
device for injection moulding. The disc substrate 211 
is moulded from a polycarbonate resin having high 
light-transmitting properties, for example, high trans- 
parency, and a signal recording layer, on which a 
magn to-optical recording medium of the magneto- 
optical disc is deposited, is formed on a major surface 
211a, on which pre-pits defining a recording track(s) 
are also formed simultaneously with the moulding of 



the disc substrate 211 by a stamper provided in the 
metal mould d vice. 

The opposite major surface 211 b of the disc sub- 
strate 211 is a signal readout surface which is irradi- 
5 ated with a light beam outgoing from an optical head 
when a signal recording layer is formed on the major 
surface 211a so that the disc substrate may be used 
as a magneto-optical disc. 

The major surface 211b of the disc substrate 211 
10 opposite to the major surface 211a having the signal 
recording layer is provided with an annular boss 213 
having a horizontal loading reference plane 212 at a 
distal end face thereof to set the loading height of the 
disc on the disc table and to set the horizontal posi- 
ts tion of the disc relative to the centre of rotation of th 
disc table. 

A centreing recess 214 is formed at the centre of 
the disc substrate 211 to extend from the end face of 
the annular boss 213 defining the above-mentioned 

20 reference plane 21 2 to a mid position in the thickness 
of the disc substrate. When the disc substrate 211, 
designed as a magneto-optical disc, is loaded on a 
disc table, the centreing recess 214 is engaged by a 
centreing member (not shown) of the disc table to 

25 centre the disc with respect to the centre of rotation 
of the disc table. The centreing recess 214 engaged 
by the outer peripheral surface of the centreing mem- 
ber has an inner peripheral surface 214a contiguous 
to the reference plane 212 at the end face of the an- 

30 nular boss 213. The inner peripheral surface 214a 
acts as a reference plane in loading of the disc rela- 
tive to the disc table. 

The centreing recess 214 has a depth D which is 
large enough to permit the centreing member to b 

35 engaged therein with correct centreing when the 
magneto-optical disc is loaded on the disc table. 

A metal plate receiving recess 215, into which a 
metal plate attracted by a magnet provided on a disc 
table is fitted, is formed at the centre of the major sur- 

40 face 211 a of the disc substrate 211. 

The disc substrate 211 is moulded by a metal 
mould device 220 constructed as shown in Figure 14. 

The metal mould device 220 is made up of a fixed 
metal mould 221 and a movable metal mould device 

45 222 and a mould cavity 223 to mould the disc sub- 
strate 211 is defined between the fixed metal mould 
221 and the movable metal mould 222. 

The fixed metal mould 221 is provided with a 
sprue bushing 224 which is positioned at the centre 

50 of the mould cavity 223 to allow molten polycarbonate 
resin from an injection moulding machine (not shown) 
. to flow into t he mould cavity 223. The molten poiycar- 
bonat resin is caused to flow into the mould cavity 
223 via a resin inlet port 225 provided in the sprue 

55 bushing 224. 

The distal end of the sprue bushing 224 pro- 
trudes into the mould cavity 223 b yond the distal 
end of an inner stamper holder 227 provided to mould 
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th m tal plat rec iving rec ss 215 as later x- 
plain d. 

A stamper 226 to mould pre-pits defining the re- 
cording track(s) is provided on t he surface f t he f ix d 
metal mould defining the mould cavity 223. The stam- 5 
per 226 is attached to the fixed metal mould 221 by 
being supported by the inner stamper holder 227 and 
an outer stamper holder 228. 

The inner stamper holder 227 to support the inner 
periphery of the stamper 226 is fitted to a stamper 10 
holder support 229 fitted to the sprue bushing 224. 
while the outer stamper holder 228 to support the out- 
er periphery of the stamper 226 is fitted to the outer 
periphery of the fixed metal mould 21. 

The distal end of the inner stamper holder 227 15 
protrudes into the mould cavity 223 to mould the met- 
al plate receiving recess 215 formed on the major sur- 
face 211a of the disc substrate 211 . 

A recess 230 to mould the annular boss 213 
which has its distal end face formed as the reference 20 
plane 212 and a stationary member 231 protruding 
halfway in the mould cavity 223 to mould the centre- 
ing recess 214 are provided in the movable metal 
mould 222 provided facing the fixed metal mould 221 . 

A movable member 232 operable as a punch to 25 
punch a through-hole 217 at a bottom 216 of the cen- 
treing recess 214 is provided at the centre of the sta- 
tionary member 231 provided in the movable metal 
mould 222 to mould the centreing hole 21 4. As shown 
in Figure 14, the movable member 232 is smaller in 30 
diameter than the stationary member 231 and pro- 
trudes further into the mould cavity 223 than the dis- 
tal end of the stationary member 231. 

By providing the movable member 232 in this 
manner, the movable member 232 may be moved 35 
without affecting the inner periphery functioning as 
the reference plane of the centreing hole 214 formed 
by the stationary member 231. 

When moulding the disc substrate, the molten 
polycarbonate resin, supplied from an Injection 40 
moulding machine (not shown) is injected via the 
sprue bushing 224 into the mould cavity 223 of the 
above-described metal mould device 220 to mould 
the disc substrate 211 having the centreing recess 
214 as shown in Figure 13. 45 

After moulding the disc substrate 211, the mov- 
able member 232 provided in the movable metal 
mould 222 is protruded towards the fixed metal mould 
221 by means such as a hydraulic unit, as shown in 
Figure 15. By protruding the movable member 232 in so 
this manner, the through-hole 17 Is punched at the 
bottom 216 of the centreing recess 214. 

When the movable member 232 is protruded to 
punch the through-hole 217, the distal end of the 
movable member 232 is protruded from the mould 55 
cavity 232 and caused to bear against the distal end 
of the sprue bushing 224 provided in the fixed mould 
221 to retract the sprue bushing 224 out of th mould 



cavity 223, as shown in Figure 15. 

Th movable member 232 is punch d to the pos- 
ition shown in Figure 14 after punching th through- 
hole 217. 

Afterthe through-hole 217 is punched in the disc 
substrate 217, the disc substrate is cured within the 
metal mould device 220 and taken out from the mould 
cavity 223 as a disc substrate 211 to be used to fab- 
ricate the magneto-optical disc shown in Figure 16. 

Although the foregoing description is directed to 
the method to form a disc substrate used for produc- 
ing a magneto-optical disc, the method may be ap- 
plied extensively to a disc having a centreing aperture 
and a reference loading plane for loading on a disc ta- 
ble as well as a centreing plane with respect to the 
disc table on the major surface of the disc substrate. 

Since the disc substrate 211 produced by the 
above-described embodiment is applied to a magne- 
to-optical disc provided with a metal plate for magnet- 
ic clamping, the through-hole 217 has the function of 
transmitting the magnetic flux from the magnet pro- 
vided on the disc table when the magneto-optical disc 
is produced from the disc substrate 211. 

The through-hole 217 of the disc substrate 211 
produced in accordance with the described method 
may also be engaged by a grip used for transporting 
the disc substrate 211 in the course of a production 
process used for producing the information-recording 
disc. 



Claims 

1. A metal mould device to mould a disc substrat 
comprising; 

a fixed metal mould (41, 141), 
a movable metal mould (42, 142) mounted 
to face the fixed metal mould, movable towards 
and away from the fixed metal mould and to de- 
fine with the fixed metal mould a mould cavity 
(44. 144), 

a stamper (50, 150) mounted on at least 
one of the fixed metal mould and the movable 
metal mould and arranged within the mould cav- 
ity. 

positioning means (48, 148) provided on 
the metal mould on which the stamper (50, 150) 
is mounted to set a loading position of the stam- 
per, and 

stamper supporting means (55 to 59, 68, 
155 to 159, 168) provided on the metal mould on 
which the stamper is mounted to support the 
stamper by suction. 

2. A metal mould device according to claim 1 , Includ- 
ing holding means (54, 154, 228) to hold the outer 
rim of the stamper (50, 1 50, 226) with respect to 
th metal mould on which the stamper is mount- 
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d. 

A metal mould device according to claim 1, 
wherein the stamper is mounted on the fixed met- 
al mould (41, 141,221). 5 

A metal mould device according to claim 1, 
wherein the stamper supporting means (227) is 
arranged at a position in register with the inner 
periphery of the metal mould on which the starrv 10 
per is mounted to support the inner periphery of 
the stamper with respect to the metal mould. 

A metal mould device according to claim 4, 
wherein the stamper supporting means includes 15 
an annular passage (55, 155) formed in the metal 
mould on which the stamper is mounted and a va- 
cuum pump connected to the annular passage. 

A metal mould device according to claim 1, 20 
wherein the stamper supporting means compris- 
es a magnetic attraction device (68, 168) provid- 
ed in the metal mould on which the stamper is 
mounted. 

25 

A metal mould device according to daim 1, 
wherein the positioning means comprises a 
sprue bushing (48) having a resin injection port 
(49) to guide molten resin therethrough, the 
sprue bushing (48) being mounted on one of the 30 
metal moulds to face the injection port within the 
mould cavity via a mid part of the metal mould, 
and 

the stamper (50) is positioned by having a 
central aperture (50a) of the stamper engaged 35 
with the sprue bushing (48). 

A metal mould device to mould a disc substrate 
comprising; 

a fixed metal mould (41 ), 40 

a movable metal mould (42) mounted fac- 
ing the-fixed metal mould, movable towards and 
away from the fixed metal mould and to define, 
with the fixed metal mould, a mould cavity (44), 

a stamper (50) mounted on at least one of 45 
the fixed metal mould or the movable metal 
mould and arranged within the mould cavity (44), 

a sprue bushing (48) having a resin injec- 
tion port (49) to guide molten resin therethrough, 
the sprue bushing (46) being mounted on one of so 
the metal moulds to face the injection port within 
the mould cavity via a mid part of the metal 
mould, the sprue bushing being engaged with a 
central aperture (50a) in the stamper (50) to pos- 
ition the stamp r (50), and 55 

stamper suction means (55 to 59) mount- 
ed in the metal mould (41) on which the sprue 
bushing (48) is mounted to hold the stamper (50) 



by suction. 

9. A metal mould device according to claim 8, includ- 
ing holding means (54) to hold the outer rim of th 
stamper (50) with respect to the metal mould (41) 
on which the stamper is mounted. 

10. A metal mould device according to claim 8, 
wherein the stamper supporting means is ar- 
ranged at a position in register with the inner per- 
iphery of the metal mould on which the stamper 
(50) is mounted to support the inner periphery of 
the stamper with respect to the metal mould. 

11. A method of forming a disc substrate having a 
centreing recess (214) and a reference loading 
plane (212) for disc rotating and driving means, 
the reference loading plane (212) being substan- 
tially parallel to a planar region (211a) on which a 
recording and/or reproducing light beam is inci- 
dent in use, the reference loading plane (212) be- 
ing projected from the planar region, comprising 
the steps of; 

injecting synthetic resin into a mould cav- 
ity (223) of a metal mould device (220) to form a 
centreing recess (214), and 

punching at least a part of the centreing 
hold by a movable member (232) protruded into 
the mould cavity (223) to form a through-hole 
(217). 

12. A method according to claim 11, wherein th 
through-hole (217) is formed by moving the mov- 
able member (232) from the reference loading 
plane (212). 

13. A method of forming a disc substrate having a 
centreing recess (214) and a reference loading 
plane (212) for disc rotating and driving means, 
the reference loading plane (212) being substan- 
tially parallel to a planar region (211a) on which 
recording and/or reproducing light beam is inci- 
dent in use, the reference loading plane (112) 
projecting from the planar region (211 a), compris- 
ing the steps of; 

injecting synthetic resin into a mould cav- 
ity (223) of a metal mould device (220) to mould 
a disc substrate (211), and 

punching a central region of the moulded 
disc substrate by a movable member (232) pro- 
jecting from the reference loading plane (112) 
into the mould cavity to form a through-hole 
(217). 

14. Am tal mould d vice to mould a disc substrate 
having a centreing recess (214) and a reference 
I ading plane (212) for disc rotating and driving 
means, the referenc loading plan being sub- 
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stantially parallel to a planar region (211a) n 
which a recording and/or reproducing light beam 
is incident in use, th reference loading plane 
(212) projecting from the planar region, compris- 
ing; 5 

a fixed metal mould (221), 

a movable metal mould (222) mounted fac- 
ing the fixed metal mould (221) movable towards 
and away from the fixed metal mould and to de- 
fine with the fixed metal mould a mould cavity 10 
(223), 

a stamper (226) mounted on at least one 
of the fixed metal mould and the movable metal 
mould and arranged within the mould cavity 
(223), t5 

mounting means (227, 228) to mount the 
stamper (226) on one of the fixed metal mould 
and the movable metal mould, 

a member (231) mounted on the other of 
the fixed metal mould and the movable metal 20 
mould to form the centreing recess (214), and 

a movable member (232) arranged in- 
wardly of the member (231) on the same axis as 
the member (231), the movable member (232) 
being movable relative to the other of the fixed 25 
metal mould and the movable metal mould to 
form the through-hole (217). 
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